**What was known?**

Serum antibodies are the diagnostic biomarkers for autoimmune diseases. Nonorgan-specific autoantibodies were detected in Brazilian and Tunisian pemphigus patients.

Introduction {#sec1-1}
============

Pemphigus is an immunoglobulin G-mediated autoimmune bullous disease targeting the interkeratinocyte adhesion molecules, desmogleins.\[[@ref1]\] Pemphigus is more common in certain populations, for example, people of the Mediterranean area.\[[@ref2]\] The incidence of pemphigus in Turkey was 0.24/100,000/year.\[[@ref2]\] Moreover, the incidence of pemphigus in Bulgaria was 0.47/100,000/year.\[[@ref3]\] On the other hand, the disease is endemic in Brazil\[[@ref4]\] and Tunisia.\[[@ref5]\] The incidence of pemphigus in Tunisia was 0.67/100,000/year.\[[@ref6]\] Genetic and environmental factors account for higher predisposition in certain ethnic groups.

Serum antibodies are the diagnostic biomarkers for autoimmune diseases. Antinuclear antibody (ANA) is associated with many autoimmune diseases,\[[@ref7]\] for example, systemic lupus erythematosus, systemic sclerosis, myasthenia gravis, idiopathic thrombocytopenic purpura,\[[@ref7]\] and autoimmune hepatitis (AIH).\[[@ref8]\] Moreover, ANA is produced in response to some infections.\[[@ref7][@ref9]\] ANA was detected in 0%--2.5% Brazilian endemic pemphigus foliaceus (PF).\[[@ref10][@ref11]\] Moreover, it was detected in 5.7% of Tunisian PF and 13.7% of Tunisian pemphigus vulgaris (PV) patients.\[[@ref12]\]

Anti-smooth muscle antibodies (ASMAs) are important antibodies for diagnosing AIH.\[[@ref8]\] ASMA were detected in 0.8% of Brazilian PF,\[[@ref10]\] 2.8% of Tunisian PF, and 5.8% of Tunisian PV patients.\[[@ref12]\] Anti-mitochondrial antibodies (AMAs) can be detected in 90% of primary biliary cirrhosis patients, 5% AIH patients and hepatitis C patients.\[[@ref13]\] AMA was not detected in any Brazilian PF\[[@ref10]\] and was detected in 2.8% Tunisian PF and 7.8% Tunisian PV patients.\[[@ref12]\]

Anti-parietal antibodies (APAs) are the main autoantibodies in autoimmune atrophic gastritis and pernicious anemia. On the other hand, it can be detected in primary liver cirrhosis.\[[@ref14]\] APA was detected in 1% Tunisian PV\[[@ref12]\] and 0% Brazilian PF.\[[@ref10]\]

Anti-neutrophil cytoplasmic antibodies (ANCA) are sensitive markers for vasculitis. ANCA-C is usually associated with Wegner\'s granulomatosis, while ANCA-P is usually associated with microscopic polyangiitis.\[[@ref15]\] ANCA was detected in 2.8% Tunisian PF and 3.8% Tunisian PV patients.\[[@ref12]\] ANCA was not detected in Brazilian PF patients.\[[@ref11]\]

In this work, we tried to detect whether Egyptian PV patients possess autoantibodies other than anti-desmogleins.

Materials and Methods {#sec1-2}
=====================

In the present study, fifty patients who fulfilled the clinical, pathological, and immunofluorescence criteria of PV were included. Fifty volunteers coming for check-up served as controls. We excluded individuals who were infected with hepatitis B or hepatitis C viruses. Patients were subjected to history taking, clinical examination, abdominal ultrasound, and chest X-ray. Moreover, the reactivity of the patients' sera against human desmoglein 3 was measured by desmoglein 3 ELISA and was detected using horseradish peroxidase-conjugated antihuman IgG according to the manufacturer\'s instructions (EUROIMMUN, Lubeck, Germany). Blood samples were withdrawn from the patients and the controls for complete blood pictures, liver and kidney function tests, fasting, and 2 h postprandial glucose level. Sera collected from patients and controls were screened by indirect immunofluorescence for ANA, ASMA, AMA, APA (EUROIMMUN, Lubeck, Germany), and ANCA (Bio-Rad Laboratories, CA, USA). Samples were diluted into 1:100 and tests were performed according to the manufacturers' instructions. The same investigations were repeated for ten patients after 1 year of treatment. Moreover, investigations were done for the follow-up patients in the form of hepatitis B surface antigen, anti-hepatitis C antibody, and hepatitis C RNA was measured by polymerase chain reaction (PCR). The collected data were analyzed using Microsoft Excel 2007 and GraphPad Prism 5 for Windows (San Diego, California, USA). Continuous quantitative data were described in terms of range, mean, and standard deviation when parametric tests are appropriate or median when nonparametric tests are appropriate. *P* ≤ 0.05 was considered statistically significant. The study was approved by the Ethical Committee of the Dermatology Department and was conducted according to the Declaration of Helsinki principles.

Results {#sec1-3}
=======

In the PV patients, 39 were female and 11 were male. Their age ranged from 20 to 70 years. The desmoglein 3 index ranged from 0.9 to 660. None of the patients had known associated autoimmune disease. None of the patients showed any clinical sign of systemic lupus erythematosus, AIH, primary biliary cirrhosis, autoimmune atrophic gastritis, or pernicious anemia. Fifteen patients did not receive treatment before while 35 patients were on systemic steroid treatment ± azathioprine. Complete blood picture, renal, liver function tests, and blood glucose level were normal for all the controls. Complete blood picture, renal functions tests, blood glucose level, aspartate aminotransferase, alkaline phosphatase, and abdominal ultrasound were normal for all the patients. Alanine aminotransferase (ALT) was mildly elevated in 15 patients (range, 42--55 U/L). Normal ALT was up to 41 U/L. Two patients had low albumin levels (range, 2--3 g/dL). Normal albumin ranged from 3.5 to 5 g/dL.

Twenty (40%) PV patients and 1 (2%) control had positive ANA \[[Table 1](#T1){ref-type="table"}\]. ANA was significantly higher in PV patients than controls, *P* \< 0.0001. Of the 20 PV patients, 16 were female, 4 were male, 9 did not receive treatment before while 11 were on systemic steroids and azathioprine. The pattern of ANA was homogenous in ten patients, speckled in nine patients, and mixed speckled and homogenous in one patient \[[Table 2](#T2){ref-type="table"}\]. No significant correlation was found between desmoglein 3 ELISA and ANA pattern.
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ASMA was detected in 20 (40%) PV patients. ASMA was significantly higher in PV patients than controls, *P* \< 0.0001. Of the twenty patients, ten did not receive treatment before \[[Table 2](#T2){ref-type="table"}\]. Nine (18%) PV patients had both ANA and ASMA.

No significant difference was detected between treated and untreated regarding ANA, *P* - 0.11. However, there was a significant difference between treated and untreated regarding ASMA, *P* - 0.03.

Three PV patients showed positive AMA. There was no significant difference between patients and controls in the AMA, *P* - 0.2. Twenty-three patients and 25 controls were screened for ANCA-P and ANCA-C antibodies. Three out of 23 (13%) PV patients and none of the controls had ANCA-C. There was no significant difference between patients and controls regarding ANCA-C, *P* - 0.1.

Six patients (12%) and none of the controls had positive APA. There was a significant difference between the patients and the controls in APA, *P* - 0.027. There was no significant difference between treated and not treated regarding APA, *P* - 0.3.

Ten patients were followed up after 1 year of systemic steroids and azathioprine treatment. Four of those patients developed ASMA after 1 year of therapy. On further investigations, anti-hepatitis C antibody was positive and hepatitis C RNA was detected by PCR in those patients.

Discussion {#sec1-4}
==========

PV is a tissue-specific autoimmune skin disease. Although anti-desmogleins are the main autoantibodies defining this disease, few reports showed the presence of other autoantibodies in pemphigus patients.\[[@ref11][@ref12]\] However, there is variability of the prevalence of those antibodies among different populations. In this work, we screened PV patients for ANA, ASMA, APA, AMA, and ANCA, and we compared our results to the available literature of Tunisian\[[@ref12]\] and Brazilian populations.\[[@ref10][@ref11]\] We excluded hepatitis patients because of the frequent presence of nonorgan-specific antibodies in them.\[[@ref9][@ref16][@ref17]\]

Although the incidence of pemphigus in the Egyptian population is not known yet, PV is the most common autoimmune bullous disease in Egypt.

Our results showed that Egyptian PV patients showed more prevalent ANA, ASMA, and APA than normal controls. Moreover, Egyptian PV patients showed more prevalent ANA, ASMA, and APA than Tunisian\[[@ref12]\] and Brazilian patients.\[[@ref10]\] Since environmental factors played an important role in the development of ANA among normal individuals.\[[@ref18]\] Therefore, one can conclude that the environmental variations between Egypt, Tunisia, and Brazil accounted for the difference in the prevalence of nonorgan-specific antibodies. Environmental factors that were linked to autoimmune diseases included diet, smoking, drugs, industrial compounds, and chemicals.\[[@ref19]\]

The presence of nonorgan-specific antibodies in PV patients could be a form of epitope spreading phenomena. On the other hand, molecular mimicry between environmental infectious agents and self-antigens could be the mechanism that triggered this whole autoimmune process.\[[@ref20]\]

Our results showed that ANA was detected in 40% of Egyptian PV patients compared to 5.7% Tunisian PF patients, 13.7% Tunisian PV,\[[@ref12]\] and 0%--2.5% Brazilian PF.\[[@ref10][@ref11]\] Contrary to Tunisians in whom the pattern of the ANA was speckled in the majority of patients,\[[@ref12]\] the pattern was homogenous (50%) and speckled (50%) in the Egyptians. Homogenous pattern reflected antibodies to histones, double-stranded DNA, or chromatin. On the other hand, speckled pattern reflected antibodies to non-DNA nuclear antigens.\[[@ref21]\]

ASMA was detected in 40% of Egyptian PV patients compared to 0.8% of Brazilian PF,\[[@ref10]\] 2.8% of Tunisian PF, and 5.8% of Tunisian PV patients.\[[@ref12]\] Interestingly, nine (18%) PV patients had both ANA and ASMA. Although ANA and ASMA are classic markers for AIH, the patients did not show any clinical sign of AIH.\[[@ref8]\] However, we could not exclude asymptomatic AIH as we did not do liver biopsy which is essential for diagnosing this condition.\[[@ref22]\] Our data showed a significant difference between treated and untreated regarding ASMA, *P* - 0.03. Therefore, one can conclude that treatment could be masking the positivity of the ASMA. The development of ASMA in 4 patients who later proved to have hepatitis C after 1 year of therapy is suggestive that ASMA could be a marker of hepatitis C infections.

AMA was not detected in any Brazilian PF\[[@ref10]\] and was detected in 2.8% Tunisian PF and 7.8% Tunisian PV patients.\[[@ref12]\] In accordance with the Tunisians, AMA was detected in 6% of our PV patients. APA was detected in 1% Tunisian PV\[[@ref12]\] and 0% Brazilian PF.\[[@ref10]\] Our results showed a higher prevalence of APA (12%) among Egyptian PV patients.

Conclusion {#sec1-5}
==========

Egyptian PV patients showed more prevalent ANA, ASMA, and APA than normal controls. Follow-up of those patients is essential to detect the early development of concomitant autoimmune disease. Environmental factors might account for the variability of the nonorgan-specific antibodies among different populations. More efforts are needed to determine the impact of environmental factors on PV.
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**What is new?**

Egyptian pemphigus vulgaris patients showed more prevalent antinuclear antibody, anti-smooth muscle antibody, and anti-parietal antibody than normal controls. Moreover, Egyptian pemphigus vulgaris patients showed more prevalent antinuclear antibody, anti-smooth muscle antibody, and anti-parietal antibody than Tunisian and Brazilian patients.
